ABSTRACT The larval morphology of Tropinota squalida (Scopoli) and Aethiessa floralis (Fabricius) is described. The latter is the Þrst description of a larva in this genus. The third-instar larva of Oxythyrea funesta (Poda) is redescribed. These species are included in a revised key to the larvae of Palaearctic Cetoniinae. The life cycle and larval biology of these ßower chafers are described. RESUMEN Se describe la morfologṍa larvaria de Tropinota squalida (Scopoli) y Aethiessa floralis (Fabricius). Esta ú ltima constituye la primera descripció n larvaria de este gé nero. Se redescribe la larva de O. funesta (Poda). Las mencionadas especies Se han incluido en una clave de identiÞcació n para las larvas de las especies Paleárticas de Cetoniinae. se describe el ciclo bioló gico y la biologṍa larvaria de dichas especies.
Oxythyrea MULSANT (Cetoniini: Leucocelina), Tropinota Mulsant, and Aethiessa (Cetoniini: Cetoniina) Burmeister are small genera (10, 10, and 7 species, respectively) that occur in the Palaearctic region. Tropinota squalida (Scopoli, 1763) is distributed in the occidental Mediterranean basin, and Oxythyrea funesta (Poda, 1761) occurs in the occidental Palaearctic region. Adults of both species have been considered occasional pests of crops and ornamental plants (Janssens 1960 , Balachowsky 1962 , Molina 2001 . Although several experiments have tested the larval survival rates at different temperatures (Hurpin 1958 , Balachowsky 1962 , or by altering the substrate (Abdalla 1991) , larval morphology is little known. Golovjanko (1936) and Korschefsky (1940) illustrated the venter of the last abdominal segment of O. funesta. Medvedev (1952) illustrated the frontal view of the head and the venter of the last abdominal segment with details of the raster, including a short description of these structures. Janssens (1960) described some morphological characters of the larvae of T. squalida, but no illustration was provided. None of these contributions represented a complete description, and the characteristics provided are insufÞcient to distinguish them from their congeners. Aethiessa floralis (Fabricius, 1787) occurs in the occidental Mediterranean basin mainly in formerly cultivated areas characterized by nitrophilous vegetation where Carduinae (Compositae) species are abundant (Micó and Galante 1998) . The morphology and biology of the immature stages of the genus Aethiessa were unknown until now.
The aims of our study were: 1) to describe the third-instar larva of T. squalida and A. floralis and to redescribe the larva of O. funesta; 2) to provide a revised key with the speciÞc diagnostic characters of the larvae of Palaearctic Cetoniinae; and (3) to contribute to the knowledge of the larval biology and life cycles of these species.
Materials and Methods
A total of 91 larvae of T. squalida, 36 larvae of O. funesta, and 7 larvae of A. floralis were reared from egg to adults to study the life cycle of the species under laboratory conditions. These larvae were fed milled rabbit dung heaps, decaying vegetative matter, and manure. The breeding cages were maintained in an environmental chamber at 25ЊC : 20ЊC (L : D), 80 Ϯ 5% RH, with a photoperiod of 15 : 9 (L : D). The breeding cages were examined weekly, and the results were recorded. Larvae used for morphological descriptions were reared in the above laboratory conditions. The different larval instars of each species were Þxed in KAAD solution (Carne 1951) for 24 h and preserved in 70% ethanol. Specimens are deposited in the Entomological Collection of the University of Alicante, Spain (CEUA). In the description of larvae, the terminology of Ritcher (1966) and Micó et al. (2001) was used. For the suprageneric nomenclature, we have followed the scarab classiÞcation of Krikken (1984) .
Phenology of adults was based on the labeled specimens provided by CEUA, the National Natural Science Museum (MNCN, Madrid, Spain), the Zoology Museum (Barcelona, Spain), and the National Natural History Museum (MNHN, Paris, France), as well as our direct and indirect (baited trap) captures.
Results and Discussion
T. squalida (Scopoli, 1763) Third-Instar Larva (Figs. 1Ð13) The larval description is based on two third-instar larvae reared from eggs laid by adults collected at "La Granadella," Alicante (Spain), IV-1997, Micó and Verdú leg.; one third-instar larva reared from eggs laid by adults collected at "Sierra de Aixortá," Alicante (Spain), V-1996, Micó and Verdú leg.; one third-instar larva collected at "La Mata," Torrevieja, Alicante (Spain), IV-1995, Micó and Verdú leg.; one third-instar larva collected at "Palacio de Doñ ana," Huelva (Spain), VIII-1999, Micó and Verdú leg.
Head. Maximum width of head capsule, 3.2 mm. Cranium (Fig. 2) . Color, light yellow. Frons sparsely punctate, with one anterior seta, one posterior seta, one external seta, and one anterior angle seta on each side. Frontal suture widely sinuated. Labrum (Fig. 2) . Trilobed, narrower than clypeus; clithra present. Epipharynx (Fig. 8) . Plegmatium absent. Corypha with four long setae ßanked by one to two sensilla on each side. Acanthoparia with 10 Ð12 setae decreasing in size posteriorly. Right chaetoparia more developed than left chaetoparia, covered with longitudinal rows of setae. Pedium reduced. Laeotorma short with pternotorma present. Dexiotorma long, one-thirds length of the base of epipharynx, pternotorma present. Haptomeral region with slightly curved, transverse row of 12Ð13 heli and three to four sensilla over the row. Haptolachus with four sensilla (two at base and two at left margin). Sensorial cone acute at apex. Sclerotized plate and crepis absent. Mandibles (Figs. 10 Ð12) . Asymmetrical, with two scissorial teeth anterior to notch; two posterior to notch at left mandible; and one posterior to notch at right mandible. Scissorial teeth of left mandible S 3 and S 4 well developed, parallel to S 1 and S 2 . Stridulatory area oval, well developed, with Ϸ20 stridulatory ridges (Fig. 12 ). Dorsal surface with two setae near proximal end of the scissorial area. Basomedial angle with brustia of short setae. Maxilla (Fig. 13 ). Galea and lacinia fused forming mala. Mala with large uncus at apex and two subterminal unci fused at base. Stridulatory area consisting of a row of four to Þve acute teeth and one small anterior conical process. Labium (Fig. 9 ). Hypopharyngeal sclerome with well-developed truncate process on right side. Glossa with three to Þve setae set in two rows on each side; base with transverse row of short setae; apex with six sensilla. Lateral lobe with seven to eight setae on each side. Antenna (Fig. 5) . Four segmented. Apical segment with two dorsal and three ventral sensory spots.
Thorax. Spiracles (Fig. 4) . Respiratory plate of thoracic spiracles with 10 Ð16 holes across diameter; lobes unequal. Legs (Fig. 3) . Tarsunguli short (0.5 times the preceding segment), cylindrical, bearing 12Ð13 setae.
Abdomen. Spiracles of abdominal segments II-VII similar in size; those of I and VIII conspicuously smaller. Dorsa of abdominal segments I-VIII with three to four rows of short setae, each posterior row with long to short setae. Abdominal segments IX-X fused, densely setose with short setae and single row of long to short setae at the middle and apex (Fig. 1 ). Tegilla and lower anal lip composed of short and long setae (Fig. 6 ). Raster with pair of palidia diverging posteriorly, each palidium consisting of 17Ð21 short, acute pali (Fig. 7) .
Diagnosis. One of the most remarkable diagnostic characters of T. squalida is the wide stridulatory area of the mandibles (Fig. 11 ). This area is conspicuously wider than in other known larvae of Palaearctic Cetoniini (Micó and Galante 2003) . The short tarsungulus of this species is also noticeable, being 0.5 times the length of the previous segment (Fig. 3) .
O. funesta (Poda, 1761) Third-Instar Larva
(Figs. 14 Ð26)
The larval description is based on six third-instar larvae reared from eggs laid by adults collected at "Arenales del Sol," Alicante (Spain), Micó leg.; three third-instar larvae collected at Boren, Lé rida, (Spain), 5-VIII-1998, Micó and Verdú leg.
Head. Maximum width of head capsule 2.7 mm. Cranium (Fig. 15) . Color, light yellow. Frons with one posterior seta and one anterior angle seta on each side; anterior and external setae reduced to single microseta on each side. Frontal suture slightly sinuated. Labrum (Fig. 15) . Trilobed, narrower and shorter than clypeus; clithra present. Epipharynx (Fig. 21 ). Plegmatium absent. Corypha with four long setae ßanked by one to two sensilla on each side. Acanthoparia with Þve to six short setae. Chaetoparia covered with four to Þve longitudinal rows of setae. Laeotorma short with pternotorma present. Dexiotorma long, onethirds length of the base of epipharynx, pternotorma present. Haptomeral region with slightly curved, transverse row of 12Ð13 heli and three to four sensilla over the row. Haptolachus with four sensilla (two at base and two at left margin). Middle of haptolachus with slightly sclerotized longitudinal area. Sensorial cone present. Sclerotized plate and crepis absent. Mandibles (Figs. 23, 24, 25) . Asymmetrical, with two scissorial teeth anterior to notch; two posterior to notch at left mandible, and one posterior to notch at right mandible. Scissorial teeth of left mandible S 3 and S 4 well developed, parallel to S 1 and S 2 . Stridulatory area elongated-oval, with 9 Ð11 stridulatory ridges (Fig. 25 ). Dorsal surface with two setae near the proximal end of the scissorial area. Basomedial angle with 
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ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA Vol. 96, no. 2 brustia of short setae. Maxilla (Fig. 26) . Galea and lacinia fused forming mala. Mala with large uncus at apex and two subterminal unci fused at base. Stridulatory area consisting of a row of Þve to seven acute teeth and one small anterior conical process. Labium (Fig. 22 ). Hypopharyngeal sclerome with well-developed truncate process on right side. Glossa with three to Þve setae set in two rows on each side; base with transverse row of short setae; apex with four to six sensilla. Lateral lobe with 6 Ð10 setae on each side. Antenna (Fig. 18) . Four segmented. Apical segment with two dorsal and three ventral sensory spots; apical segment two times the length of third segment. Thorax. Spiracles (Fig. 17) . Respiratory plate of thoracic spiracles with 10 Ð14 holes across diameter; lobes unequal. Legs (Fig. 16) . Tarsunguli cylindrical, bearing 9 Ð10 setae.
Abdomen. Spiracles of abdominal segments II-VII similar in size; those of I and VIII slightly smaller. Dorsa of abdominal segments I-VIII with three to four rows of short setae, each posterior row with long to short setae. Abdominal segments IX-X fused. Dorsa of last abdominal segment characterized by the presence of conspicuously shorter setae in the apical half of the segment (Fig. 14) . Tegilla and lower anal lip composed of short and long setae (Fig. 19) . Raster with a single palidium horseshoe shaped consisting of Ϸ29 short and acute pali (Fig. 20) .
Diagnosis. Known larvae of Leucocelina (Cetoniinae: Cetoniini) differ from those of Cetoniina by the horseshoe-shaped palidium (Donaldson 1987) . Larvae of O. funesta share this character with other Leucocelina such as Oxythyrea cintella (Schaum) (Medvedev 1952) , Oxythyrea hemorrhoidalis (Fabricius), Oxythyrea testaceoguttata Blanchard, Oxythyrea rubra (Gory and Percheron), Mausolopsis amabilis (Scham), and Leptothyrea perroudi (Schaum) (Donaldson 1987) . Another diagnostic characteristic of O. funesta is the presence of conspicuously shorter setae in the apical half of the dorsum of the last abdominal segment (Fig.  14) . The dorsum of the last abdominal segment has not been illustrated for the other known Leucocelina. The larval description is based on Þve third-instar larvae reared from eggs laid by adults collected at "El Garbinet," Alicante (Spain), 15-VII-1997, Micó leg.; two third-instar larvae collected at "La Mata," Torrevieja, Alicante (Spain), IV-1998, Micó and Verdú leg.; four third-instar larvae collected at "Arenales del Sol," Alicante (Spain), V-1996, Micó and Verdú leg.
Head. Maximum width of head capsule 4.6 mm. Cranium (Fig. 28) . Color, yellowish-brown. Frons sparsely punctate with one anterior seta, three to Þve posterior setae, one external seta, and one anterior angle seta on each side. Frontal suture widely sinuated. Labrum (Fig. 28) . Trilobed, narrower than clypeus; clithra present. Epipharynx (Fig. 34) . Plegmatium absent. Corypha with four long setae ßanked by two to three sensilla on each side. Acanthoparia with 9 Ð12 setae decreasing in size posteriorly. Chaetoparia well developed, with longitudinal rows of setae. Laeotorma short with pternotorma present. Dexiotorma short, one-fourths length of the base of epipharynx, pternotorma present. Haptomeral region with slightly curved, transverse row of 12Ð13 heli and three to four sensilla over the row. Haptolachus with four sensilla (two at base and two at left margin). Sensorial cone present. Sclerotized plate and crepis absent. Mandibles (Figs. 36, 37, 38 ). Asymmetrical, with two scissorial teeth anterior to notch; two posterior to notch at left mandible, and one posterior to notch at right mandible. Scissorial teeth of left mandible S 4 well developed. Stridulatory area elongateoval, with Ϸ14 stridulatory ridges (Fig. 38 ). Dorsal surface with two setae near the proximal end of the scissorial area. Basomedial angle with brustia of short setae. Maxilla (Fig. 39) . Galea and lacinia fused forming mala. Mala with large uncus at apex and two subterminal unci fused at base. Stridulatory area consisting of a row of seven to nine acute teeth and one small anterior conical process. Labium (Fig. 35) . Hypopharyngeal sclerome with well-developed truncate process on right side. Glossa with three to Þve setae set in two rows on each side; base with transverse row of short setae; apex with four to Þve sensilla. Lateral lobe with 10 Ð18 setae on each side. Antenna (Fig. 31) . Four segmented. Apical segment with two dorsal and three ventral sensory spots.
Thorax. Spiracles (Fig. 30) . Respiratory plate of thoracic spiracles with 25 holes across diameter. Legs (Fig. 29) . Tarsunguli cylindrical, bearing 13 setae.
Abdomen. Spiracles of abdominal segments similar in size. Dorsa of abdominal segments I-VIII with four to six rows of short setae, each posterior row with long to short setae. Abdominal segments IX-X fused, densely setose; setae of apical half longer. Tegilla composed of short, acute setae. Lower anal lip with short setae curved at apex and a posterior row of long setae (Fig. 32) . Raster with a pair of palidia convergent posteriorly, each palidium consisting of 17Ð21 short and acute pali (Fig. 33) .
Diagnosis. The description of the larvae of A. floralis constitutes the Þrst description of a larva for this genus. One of the diagnostic characteristics used to separate this genus from the other known Palaearctic genera is the presence of several posterior frontal setae (Fig. 28) and the scissorial area of the left mandible showing a prominent fourth tooth disposed perpendicular to the mandibular axis (Fig. 37, a and c) . The epipharynx was similar to those of Tropinota, characterized by the Þner and decreasingly small setae of the acanthoparia, while in the other Palaearctic species these setae are stout and shorter (Micó and Galante 2003) . by Golovjanko (1936) , Korschefsky (1940) , Van Emden (1941), and Medvedev (1952) . Later, Klausnitzer and Krell (1997) provided a key based on the illustrations of Korschefsky (1940) and Van Emden (1941) . We supplement the knowledge of Palaearctic Cetoniinae larvae with the redescription of one species and the Þrst descriptions of two species and one genus. Redescriptions of many Palaearctic Cetoniinae larvae (see Table 1 for a complete listing of Palaearctic larval descriptions) are needed before they can be included in our key. Taxa in brackets key out here, but because of a lack of adequate information in the available descriptions they cannot be keyed farther. (Fig. 15) (Fig. 28) . Stridulatory area of mandibles elongate-oval (Fig. 38) Medvedev 1952 Eupotosia affinis (Andersch)
Ting 1934 Gnorimus Le Pelletier and Serville Van Edmen 1941 , Medvedev 1952 Liocola lugubris (Herbst)
Medvedev 1952 Netocia hungarica (Herbst)
Medvedev 1952 Netocia karelini (Zoubkov)
Medvedev 1952 Netocia morio (Gory and Percheron)
Micó and Galante 2002
Netocia oblonga (Gory and Percheron)
Netocia trojana (Gory and Percheron)
Medvedev 1952
Osmoderma eremita (Scopoli)
Oxythyrea cintella Schaum
Oxythyrea funesta (Poda) Golovjanko 1936 , Medvedev 1952 Larval Biology Hurpin (1958) described the life cycle duration of T. squalida and O. funesta as it related to temperature and estimated that the optimal temperature for larval development ranged between 20 and 25ЊC. Our results showed that the life cycle of T. squalida was shorter than that of O. funesta under laboratory conditions, and both species overwinter as adults (Fig. 40) . The larval development period lasted 6 Ð7 wk for T. squalida and 8 Ð9 wk for O. funesta. Both species have been reported from decaying vegetative matter and manure (Molina 2001 , Balachowsky 1962 . However, it is the Þrst time that immature stages of Cetoniinae are reported from rabbit dung heaps.
The European rabbit Oryctolagus cuniculus (Linnaeus) is abundant in the southeastern Iberian Peninsula. This species produces piles of dung heaps (latrines) that constitute a stable, moist, and organic substrate for many Scarabaeoidea larvae Cartagena 1999, Micó and Galante 2003) . T. squalida larvae frequently exploit this resource (Table 2) , and our Þeld observations showed that O. funesta larvae were more commonly found feeding on manure (Table 2). However, laboratory data showed that both species were able to exploit the milled rabbit dung heaps and decaying leaves of shrubs and manure with a high survival rate. Larvae of T. squalida (n ϭ 91) and O. funesta (n ϭ 33) were reared from eggs under laboratory conditions. They fed on milled dung heaps of O. cuniculus (n ϭ 32, n ϭ 17, respectively), decaying shrub leaves (n ϭ 37, n ϭ 8), and on manure (n ϭ 22, n ϭ 8). Mortality of grubs was always below 40% for T. squalida, being especially low when using milled dung heaps of rabbits (10%). No mortality was observed in O. funesta grubs.
Both species have been called rose chafers because of the feeding behavior of adults on rose buds and other ornamental ßowers (Balachowsky 1962 , Molina 2001 . The presence of organic manure near ornamental or cultivated areas during adult activity from March to August (Fig. 40) could constitute a source of infestation by these species.
Under laboratory conditions, the larval development period of A. floralis lasted 22 wk (Fig. 40) and, as occurs in many Cetoniini species (Micó et al. 2000) , they overwinter as adults. A total of seven larvae reared from eggs were given milled dung heaps of O. cuniculus (n ϭ 3), decaying shrub leaves (n ϭ 3), and manure (n ϭ 1). All larvae reached the third-instar; however, only larvae that were given manure Þnished the life cycle. Adults of A. floralis (65.3% females and 34.7% males) are attracted to ripe fruit and winebaited traps (n ϭ 700). Conversely, only females were captured in dung-baited traps (n ϭ 20). This fact indicates that manure is an appropriate substrate for female egg laying.
A. floralis is abundant in brushwood areas and in waste ground areas, and adults are attracted to the large ßowers of Carduiinae (Compositae) species (Puche Roca 1988, Micó and Galante 1998) . Unfortunately, these areas are shrinking because of the increase of urban development. Moreover, the decrease of farming activity could threaten the Iberian populations of A. floralis. 
